Determination of xanthine oxidoreductase activity in broilers: effect of pH and temperature of the assay and distribution in tissues.
Xanthine oxidoreductase (XOR) is the enzyme responsible for the synthesis of uric acid, which exists primarily in the dehydrogenase form in birds. Uric acid is the major end product of the metabolism of nitrogen-containing compounds in birds and it functions as an antioxidant to reduce oxidative stress. Despite the importance of this enzyme, the tissue distribution of XOR in physiologically normal chickens is not well known. In this study, we analyzed XOR activity in extracts of 8 tissues from broilers at 7 and 10 wk of age. No differences in XOR activity due to the age were found in any tissue. Liver and kidney showed the greatest activity, that in the kidney being about 89% of the activity in the liver. Enzyme activity in intestine and pancreas was about 60 and 37% of that in the liver. All breast muscle, heart, and lung samples showed enzyme activity, but values were only 3.0, 1.2, and 0.6% of those found in the liver. Traces of enzyme activity were also detected in 3 out of 10 brain samples, and no activity was found in the plasma. Our results show that XOR distribution in chickens differs from that in mammals, in which the highest levels have been found in liver and intestine. An additional objective was the evaluation of the effect of pH (7.2, 7.7, 8.2, and 8.7) and temperature (25 and 41 degrees C) on the enzyme activity in liver and kidney samples. Temperature had a similar effect on both tissues, with the activity at 25 degrees C being about 30% of that measured at 41 degrees C. At 41 degrees C, the enzyme activity in liver and kidney decreased quadratically as pH decreased from 8.7 to 7.2. The highest activity in kidney was measured at pH 8.2, although there were no differences between enzyme activities at pH 8.7 or 8.2 in the liver. Our results indicate that the optimum pH of the enzyme in chicken liver and kidney is around 8.2.